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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photosensitive substrate which is ac(justed so as to obtain a 
product having uniform quality even if an unevenness is caused in the intrasurface reflectance of a 
substrate when a fine pattern is formed using the photosensitive substrate obtained by disposing a 
photoresist layer on the substrate by way of an organic antireflection layer. 

SOLUTION: When a solution containing a highly light absorbing compound and a nitrogen-containing 
crosslinkable compound in an organic solvent is applied on a substrate and dried to dispose an organic 
antireflection layer and a photoresist layer is laminated on the antireflection layer and subjected to 
image forming exposure and development to form a fine pattern, the refractive index and absorbency 
coefficient of the organic antireflection layer are adjusted to 1.7-2.1 and >0.6 to 1.0, respectively, by 
selecting the kind and content of the highly light absorbing compound in the solution. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim 1] On a substrate, the organic solvent solution containing a high extinction nature compound and a 
nitrogen-containing cross-linking compound is applied. In the approach of making a detailed pattern 
forming by carrying out the laminating of the photoresist layer on it, and subsequently performing image 
formation exposure and a development after drying and preparing an organic acid-resisting layer choosing 
the class of high extinction nature compound in said organic solvent solution, and its content -- the refractive 
index of an organic acid-resisting layer ~ or more 1.7 2.1 or less range - and the detailed pattern formation 
approach characterized by adjusting an absorbancy index to 1 .0 or less range more greatly than 0.6. 
[Claim 2] The detailed pattern formation approach according to claim 1 which is at least one sort as which 
the high extinction nature compound was chosen from the diphenylsulfone system compound and the 
anthracene system compound. 

[Claim 3] the photoresist layer prepared on the substrate the organic acid-resisting layer containing a high 
extinction nature compound and a nitrogen-containing cross-linking compound, and on it — a laminating - 
carrying out - becoming - an organic acid-resisting layer ~ the class of high extinction nature compound, 
and selection of a content - a refractive index - or more 1.7 2.1 or less range - and the photosensitive base 
material characterized by adjusting the absorbancy index to 1.0 or less range more greatly than 0.6. 
[Claim 4] The photosensitive base material according to claim 3 which is at least one sort as which the high 
extinction nature compound was chosen from the diphenylsulfone system compound and the anthracene 
system compound. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] If it says in more detail, even if the photosensitive base material used for the detailed 
pattern formation approach and it and the substrate with which thickness differs are used for this invention 
as a substrate of an acid-resisting layer, it relates to the detailed pattern formation approach using the 
photosensitive base material which gives the optical property stabilized as a whole, and its photosensitive 
base material. 
[0002] 

[Description of the Prior Art] In recent years, the effect of the standing wave by exposure actinic rays has 
been a serious failure with detailed-izing of IC, LSI, and a liquid crystal display component, and 
multilayering in the case of formation of the detailed pattern by the lithography technique. For this reason, 
an organic system antireflection film is made to intervene between a substrate and a photoresist layer, and 
although controlling the effect of a standing wave is performed, recently corresponding to thin-film-izing of 
a photoresist layer, the demand to thin-film-izing of an antireflection film has been increasing. Although the 
approach (JP,1 1-8248,A) of making the antireflection film which makes an amorphous carbon coat a subject 
by vacuum evaporationo forming in a substrate front face as the formation approach of an antireflection 
film, and the method (JP,8-37140,A) of irradiating ultraviolet rays and adjusting the optical property of an 
antireflection film, in case an organic system antireflection film is formed are learned until now, it is 
difficult to perform thin film-ization of an antireflection film by which the current demand is carried out by 
these approaches, and to perform perfect control of a standing wave moreover. 

[0003] On the other hand, when two or more ingredient layers from which an optical constant differs live 
together in the same substrate on the occasion of manufacture of the semiconductor device using excimer 
laser lithography, in order to obtain good resolution on which ingredient layer, adjusting the optical constant 
and thickness of a SiOxNy system inorganic antireflection film, and optimizing optical conditions is also 
known (JP,8-1771 1,A). However, it is inapplicable as it is to the photoresist film which carried out the 
laminating of this approach through the organic system antireflection film. 
[0004] 

[Problem(s) to be Solved by the Invention] In case a detailed pattern is formed using the photosensitive base 
material which prepared the photoresist layer through the organic acid-resisting layer on the substrate, this 
invention is made for the purpose of offering the photosensitive base material adjusted so that the product 
fixed [ quality's ] might be obtained, even if it produces variation in the reflection factor within the field of a 
substrate. 
[0005] 

[Means for Solving the Problem] The result of having repeated research variously about the photosensitive 
base material for this invention persons manufacturing a detailed pattern by the phot lithography method, In 
case a photoresist layer is prepared through an organic acid-resisting layer on a substrate, while forming an 
organic acid-resisting layer using the organic solvent solution containing a high extinction nature compound 
and a nitrogen-containing cross- linking compound Even if the refractive index on the field of a substrate 
changed by choosing the class and content of the above-mentioned extinction nature compound, and 
adjusting the refractive index and absorbancy index of an organic acid-resisting layer to the specific range, 
based on a header and this knowledge, it came to make this invention for the small detailed pattern of 
quality change being obtained. 

[0006] Namely, this invention applies the organic solvent solution containing a high extinction nature 
compound and a nitrogen-containing cross-linking compound on a substrate. In the approach of making a 
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detailed pattern forming by carrying out the laminating of the photoresist layer on it, and subsequently 
performing image formation exposure and a development after drying and preparing an organic acid- 
resisting layer The refractive index of an organic acid-resisting layer by choosing the class of high extinction 
nature compound in said organic solvent solution, and its content in or more 1.7 2.1 or less range And the 
detailed pattern formation approach characterized by adjusting an absorbancy index to 1 .0 or less range 
more greatly than 0.6, And it comes to carry out the laminating of the photoresist layer prepared on the 
photosensitive base material used for this approach, i.e., a substrate, the organic acid-resisting layer 
containing a high extinction nature compound and a nitrogen-containing cross-linking compound, and on it. 
an organic acid-resisting layer - the class of high extinction nature compound, and selection of a content — 
a refractive index - or more 1.7 2.1 or less range - and the photosensitive base material characterized by 
adjusting the absorbancy index to 1.0 or less range more greatly than 0.6 is offered. 
[0007] 

[Embodiment of the Invention] As the substrate in this invention, and a photoresist, although generally used 
as an object for detailed pattern formation until now, it can be used from inside, being able to choose it as 
arbitration. That is, silicon can be used as a substrate, a negative mold and a positive type are not asked as a 
photoresist, but any resists can be used if negatives can be developed using an alkali water solution. The 
positive resist which contains a naphthoquinonediazide compound and novolak resin as an example of such 
a resist, The positive resist containing the compound which generates an acid by exposure, the compound 
with which it decomposes an acid and the solubility over an alkali water solution increases, and alkali 
fusibility resin, Although there are a positive resist containing the alkali fusibility resin which has the radical 
on which the compound and acid which generate an acid by exposure decompose into, and the solubility 
over an alkali water solution increases, negative resist containing the compound which generates an acid by 
exposure, a cross linking agent, and alkali fusibility resin, etc. It is not necessarily limited to these. 
[0008] In this invention approach, it is necessary to form the acid-resisting layer prepared between a 
substrate and a photoresist layer using the organic solvent solution containing a high extinction nature 
compound and a nitrogen-containing cross-linking compound. Any, such as a benzophenone system 
compound generally used as an ultraviolet ray absorbent, a diphenylsulfone system compound, a diphenyl 
sulfoxide system compound, and an anthracene system compound, are sufficient as the high extinction 
nature compound used here. As an example of such a high extinction nature compound, a 2, 2\ 4, and 4'- 
tetra-hydroxy benzophenone, A 2-hydroxy-4'-dimethylamino benzophenone, 2, a 4-dihydroxy-4'- 
dimethylamino benzophenone, A 2, 4-dihydroxy-4'-diethylamino benzophenone, 4, and 4*-screw 
(diethylamino) benzophenone, Benzophenone system compounds, such as a 4 and 4 ? -screw (dimethylamino) 
benzophenone, A screw (2, 4-dihydroxy phenyl) sulfone, a screw (3, 4-dihydroxy phenyl) sulfone, A screw 
(3, 5-dihydroxy phenyl) sulfone, a screw (3, 6-dihydroxy phenyl) sulfone, A screw (4-hydroxyphenyl) 
sulfone, a screw (3-hydroxyphenyl) sulfone, Diphenylsulfone system compounds, such as a screw (3, 5- 
dimethyl-4-hydroxyphenyl) sulfone, A screw (2, 3-dihydroxy phenyl) sulfoxide, a screw (5-chloro-2, 3- 
dihydroxy phenyl) sulfoxide, A screw (2, 4-dihydroxy phenyl) sulfoxide, a screw (2, 4-dihydroxy-6- 
methylphenyl) sulfoxide, A screw (5-chloro-2, 4-dihydroxy phenyl) sulfoxide, A screw (2, 5-dihydroxy 
phenyl) sulfoxide, a screw (3, 4-dihydroxy phenyl) sulfoxide, A screw (3, 5-dihydroxy phenyl) sulfoxide, a 
screw (2, 3, 4-trihydroxy phenyl) sulfoxide, A screw (2, 3, 4-trihydroxy-6-methylphenyl) sulfoxide, A screw 
(5-chloro - 2, 3, 4-trihydroxy phenyl) sulfoxide, Diphenyl sulfoxide system compounds, such as a screw (2, 
4, 6-trihydroxy phenyl) sulfoxide and a screw (5-chloro - 2, 4, 6-trihydroxy phenyl) sulfoxide, A 1 -hydroxy 
anthracene, a 9-hydroxy anthracene, 1, 2-dihydroxy anthracene, 1, 5-dihydroxy anthracene, 9, 10-dihydroxy 
anthracene, 1, 2, 3-trihydroxy anthracene, 1, 2 and 3, a 4-tetra-hydroxy anthracene, 1, 2, 3, 4, 5, 6-hexa 
hydroxy anthracene, 1, 2, 3, 4, 5, 6 and 7, 8-OKUTA hydroxy anthracene, 1 -hydroxymethyl anthracene, 9- 
hydroxymethyl anthracene, Anthracene system compounds, such as 9-hydroxyethyl anthracene, a 9-hydroxy 
hexyl anthracene, a 9-hydroxy octyl anthracene, 9, 10-dihydroxy methyl anthracene, and 9-anthracene 
carboxylic acid, can be mentioned. Especially desirable things are a diphenylsulfone system compound and 
an anthracene system compound in these. These high extinction nature compounds may be used 
independently, and may be used combining two or more sorts. 

[0009] Moreover, the nitrogen-containing compound which has at least two amino groups permuted by the 
thing which has the functional group which can form bridge formation between selves or the high extinction 
nature compound used together with heating as a nitrogen-containing cross-linking compound, for example, 
a hydroxyalkyl radical, the alkoxyalkyl group, or its both can be mentioned. As an example of such a 
compound, the hydrogen atom of the amino group can mention the melamine permuted by the methylol 
radical, the alkoxy methyl group, or its both, a urea, guanamine, benzoguanamine, glycoluryl, a succinyl 
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amide, an ethylene urea, etc. These nitrogen-containing compounds can be easily manufactured making a 
melamine, a urea, guanamine, benzoguanamine, glycoluryl, a succinyl amide, an ethylene urea, etc. react 
with formalin in ebullition underwater, and methylol-izing them, or by making lower alcohol still like a 
methanol, ethanol, n-propanol, and isopropanol react to this, and alkoxyl-izing. 
[0010] Especially in these nitrogen-containing compounds, it is a general formula [** 1]. 



(Although A in a formula shows a hydrogen atom, an alkyl group, an aralkyl radical, an aryl group, or one 
R2 -NR(s), it is whether Rl , R2, R3, R4, R5, and R6 are mutually the same and a different thing and a 
hydrogen atom, a methylol radical, or an alkoxy methyl group is shown, respectively) at least two in 4-6six 
which exist in a molecule, Rl, R2, R3, R4, R5, and R6, - a methylol radical or an alkoxy methyl group -- it 
is — since crosslinking reaction nature has the good compound expressed, it is advantageous. The melamine 
derivative in the compound expressed with this general formula Per melamine ring, What ****** a methylol 
radical or six alkoxy an average of three or more piece methyl groups is desirable. As such a melamine 
derivative MW series, such as MW-22 marketed from Sanwa Chemical, and MW-24X, SM series, such as 
MX series, such as MS series, such as MS-1 1 and MS-21, MX-035, and MX-750, and SM-651 , and SM- 
652, and the Cymel series further marketed from Mitsui Cyanamid are used suitably. Moreover, as a 
guanamine derivative, BX series, such as SB series, such as SB-201 marketed from Sanwa Chemical and 
SB-203, BX-55H, and BX-37, and BL-60, the Cymel series further marketed from Mitsui Cyanamid, and 
my coat series are used suitably. Moreover, these compounds may be used as a dimer or a trimer. In this 
invention, said nitrogen-containing cross-linking compound may be used independently, and you may use 
combining two or more sorts. 

[001 1] The organic acid-resisting layer in this invention approach can also be made to contain binder resin 
according to a request. As such binder resin, although there are a polyamide acid, polysulfone, a 
halogenation polymer, polyacetal, an acetal copolymer, alpha-permutation vinyl polymerization object, a 
polyamine acid, a polybutene sulfonic acid, acrylic resin, etc., for example, the acrylic resin which has 
especially at least one acrylate unit is desirable. The polymer obtained as this acrylic resin by carrying out 
the polymerization of alkyl acrylate, such as glycidyl acrylate, methyl acrylate, ethyl acrylate, and 
propylacrylate, 4-(4-hydroxyphenyl) sulfonyl phenyl acrylate, the corresponding methacrylate, etc., for 
example is desirable. As such a polymer, a copolymer and a corresponding methacrylate polymer, or a 
copolymer of poly glycidyl acrylate, polymethyl acrylate, polyethylacrylate, Pori [4-(4-hydroxyphenyl) 
sulfonyl phenyl acrylate], glycidyl acrylate, and methyl acrylate etc. can be mentioned, for example. In 
addition, it is especially advantageous at the point of being hard to generate an INTAMIKISHINGU layer in 
these between the weight ratio 2:8 of glycidyl methacrylate and methyl methacrylate thru/or 8:2, and the 
copolymer of 3:7 thru/or 7:3 and the resist film which Pori [4-(4-hydroxyphenyl) sulfonyl phenyl 
methacrylate] forms on an acid-resisting layer. 

[001 2] Organic acids, such as SAX (a trade name, Mitsui Toatsu Chemicals, Inc. make) marketed as a 
copolymer of the well-known additive which has the compatibility other than the above-mentioned high 
extinction nature compound and the above-mentioned nitrogen-containing cross-linking compound, or 
binder resin in the acid-resisting stratification ingredient used by this invention if needed, for example, an 
acetic acid, oxalic acid, a maleic acid, ortho hydroxybenzoic acid, 3, 5-dinitro benzoic acid, 2, 6- 
dihydroxybenzoic acid, ortho hydroxybenzoic acid, and para xylene, can be added. 

[001 3] An acid-resisting layer can dissolve binder resin and the various additives which are used according 
to the high extinction nature compound, nitrogen-containing cross-linking compound, and request which 
were described above, for example in an organic solvent, can prepare a solution, and can be made to form it 
by applied and drying on a substrate. As a solvent in this case, for example An acetone, a methyl ethyl 
ketone, cyclopentanone, Ketones, such as a cyclohexanone, methyl isoamyl ketone, 2-heptanone, 1 and 1, 
and a 1-trimethyl acetone Ethylene glycol and ethylene glycol mono-acetate, diethylene-glycol, or 
diethylene-glycol mono-acetate, Propylene glycol and propylene glycol mono-acetate or these monomethyl 
ether, Polyhydric alcohol, such as the monoethyl ether, the monopropyl ether, the monobutyl ether, or the 
monophenyl ether, and the derivative of those, Ester, such as cyclic ether like dioxane, and ethyl lactate, 
methyl acetate, ethyl acetate, butyl acetate, methyl pyruvate, pyruvic -acid ethyl, 3-methoxy methyl 
propionate, 3-ethoxy ethyl propionate, is used. These may be used independently, and may mix and use two 
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or more sorts. 

[0014] Moreover, in this solution for acid-resisting stratification, a surfactant can also be added by request 
for improvement in spreading nature, or striae SHON prevention. As such a surfactant, fluorochemical 
surfactants, such as Sir chlorofluocarbon SC-103, SR-100 (Asahi Glass Co., Ltd. make), EF-351 (northeast 
fertilizer company make), Fluorad FC-43 1 , Fluorad FC-1 35, Fluorad FC-98, Fluorad FC-430, and Fluorad 
FC-176 (Sumitomo 3 M company make), can be mentioned, for example. It is desirable to choose less than 
5000 ppm in less than 2000 ppm preferably to the solid content of the solution for acid-resisting 
stratification as an addition in this case. 

[001 5] Although the operating rate of the high extinction nature compound and nitrogen-containing cross- 
linking compound in the solution for acid-resisting stratification used by this invention approach changes 
with the class of the refractive index on the field of a substrate, or other additives, and a content, it is usually 
chosen in the range of per high extinction nature compound 100 weight section, the nitrogen-containing 
cross-linking compound 10 - the 300 weight sections, especially the 20 - 200 weight section. The inorganic 
acid or organic acid which has sulfur content acid residue further can be blended with this solution for acid- 
resisting stratification. As an inorganic acid with the sulfur content acid residue in this, although a sulfuric 
acid, a sulfurous acid, a thiosulfuric acid, etc. are mentioned, especially a sulfuric acid is desirable. On the 
other hand, as an organic acid with sulfur content acid residue, although an organic sulfonic acid, an organic 
sulfate, an organic sulfite, etc. are mentioned, it is an organic sulfonic acid, for example, general formula 
R7-X, especially. (II) 

The compound expressed with (the hydrocarbon group and X which it has or R7 in a formula does not have 
a substituent are a sulfonic group) is desirable. 

[0016] In the above-mentioned general formula (II), as a hydrocarbon group of R7, the thing of carbon 
numbers 1 -20 may be desirable, the thing or the thing of partial saturation of saturation is sufficient as this 
hydrocarbon group, and it may be the shape of a straight chain, a letter of branching, and annular any. 
Moreover, as a substituent, halogen atoms, such as a fluorine atom, a sulfonic group, a carboxyl group, a 
hydroxyl group, the amino group, a cyano group, etc. are mentioned, for example, and these one substituent 
may be introduced and may be introduced. [ two or more ] 

[001 7] Although an aromatic hydrocarbon radical, for example, a phenyl group, a naphthyl group, an anthryl 
radical, etc. are sufficient as the hydrocarbon group of R7, its phenyl group is desirable especially in these. 
Moreover, one or more alkyl groups of carbon numbers 1 -20 may be combined with the ring of these 
aromatic hydrocarbon radicals. The thing or the thing of partial saturation of saturation is sufficient as the 
hydrocarbon group of the above-mentioned carbon numbers 1-20, and they may be the shape of a straight 
chain, a letter of branching, and annular any. in addition, one or more substituents, such as halogen atoms, 
such as a fluorine atom, a sulfonic group, a carboxyl group, a hydroxyl group, an amino group, and a cyano 
group, come out, and this ring may be permuted. Especially as such an organic sulfonic acid, a 
nonafluorobutane sulfonic acid, methansulfonic acid, dodecylbenzenesulfonic acid, or those mixture are 
suitable from the point of the configuration improvement effect of the resist pattern lower part. 
[00 1 8] An above-mentioned inorganic acid and an above-mentioned organic acid may be used 
independently, and may be used combining two or more sorts, although the loadings change with classes of 
acid to be used — said cross linking agent 100 weight section ~ receiving - usually - 0.1 - 10 weight 
section - it is preferably chosen in the range of 1 - 8 weight section. 

[0019] For example, idiomatic spreading means, such as a spinner, are used, the aforementioned acid- 
resisting stratification ingredient is applied, it is made to dry and an acid-resisting layer is made to form on a 
substrate like a silicon wafer in this invention approach by subsequently heating at the temperature of the 
range of 150-300 degrees C. 

[0020] Next, when using a chemistry magnification mold photoresist as a photoresist layer by which a 
laminating is carried out through the acid-resisting layer formed by doing in this way, it is desirable to use 
the thing containing at least one sort chosen from the resin which protected a part of (A) phenolic hydroxyl 
group content alkali fusibility resin and its hydroxyl group by the inactive substituent to the acid, and was 
made into alkali insolubility, the (B) acid generator, and (C) cross-linking compound. 
[0021] As phenolic hydroxyl group content alkali fusibility resin of the aforementioned (A) component, 
various novolak resin, polyhydroxy styrene resin, etc. can be mentioned, for example. As this novolak resin, 
condensation of phenol system compounds, such as a phenol, m-cresol, p-cresol, o-cresol, 2, 3-xylenol, 2, 5- 
xylenol, 3,5-xylenol, 3, 4-xylenol, 2 and 3, a 5-trimethyl phenol, 2 and 3, and 5-triethyl phenol, and the 
aldehydes, such as formaldehyde, a paraformaldehyde, and a trioxane, is carried out with a conventional 
method, for example to the bottom of existence of an acid catalyst, and it is obtained. While this novolak 
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resin has the desirable thing of weight average molecular weight 2000-30000 and a remaining rate of 
membrane falls [ this weight average molecular weight ] less than by 2000, a resist pattern configuration 
worsens, and if 30000 is exceeded, definition will deteriorate. 

[0022] On the other hand, polyhydroxy styrene resin is the copolymer of the homopolymer of 
hydroxystyrene, or hydroxystyrene and other styrene monomers, the copolymer of hydroxystyrene, and an 
acrylic acid, methacrylic acids and those derivatives, etc. Here, as other styrene monomers, styrene, p- 
methyl styrene, alpha methyl styrene, o-methyl styrene, p-methoxy styrene, p-chloro styrene, such mixture, 
etc. are mentioned, for example. Moreover, as a derivative of an acrylic acid or a methacrylic acid, a methyl 
acrylate, an ethyl acrylate, acrylic-acid 2-hydroxyethyl, 2-hydroxypropyl acrylate, an acrylic-acid amide, 
acrylonitrile, the methacrylic-acid derivatives corresponding to these, such mixture, etc. can be mentioned, 
for example. While this polyhydroxy styrene resin has the desirable thing of weight average molecular 
weight 1000-30000 and a remaining rate of membrane falls [ weight average molecular weight ] less than by 
1000, if a resist pattern configuration worsens and exceeds 30000, definition will deteriorate. 
[0023] Moreover, the resin which protected some hydroxyl groups of the novolak resin described above, for 
example or polyhydroxy styrene resin by the inactive substituent to the acid as resin which protected some 
hydroxyl groups by the inactive substituent to the acid, and was made into alkali insolubility can be 
mentioned. 

[0024] To this acid, an inactive substituent is a substituent which does not change with acids, and the 
naphthalene carbonyl group which is not permuted [ the benzene carbonyl group which is not permuted / the 
naphthalene sulfonyl group which is not permuted / the benzenesulphonyl radical which is not permuted / a 
permutation or /, a permutation, or /, a permutation, or /, a permutation, or ] is mentioned as such a 
substituent, for example. As an example of the benzenesulphonyl radical which is not permuted [ a 
permutation or ] A benzenesulphonyl radical, a chlorobenzene sulfonyl group, a methylbenzene sulfonyl 
group, An ethylbenzene sulfonyl group, a propyl benzene sulfonyl group, a methoxybenzene sulfonyl group, 
There are an ethoxy benzenesulphonyl radical, a propoxy benzenesulphonyl radical, an acetamino 
benzenesulphonyl radical, etc. as an example of the naphthalene sulfonyl group which is not permuted [ a 
permutation or ] A naphthalene sulfonyl group, a chloronaphthalene sulfonyl group, a methylnaphthalene 
sulfonyl group, There are an ethyl naphthalene sulfonyl group, a propyl naphthalene sulfonyl group, a 
methoxy naphthalene sulfonyl group, an ethoxy naphthalene sulfonyl group, a propoxy naphthalene sulfonyl 
group, an acetamino naphthalene sulfonyl group, etc. Moreover, as an example of the naphthalene carbonyl 
group which is not permuted [ the benzene carbonyl group which is not permuted / a permutation or / and a 
permutation, or ], there are some which transposed the sulfonyl group in said substituent to the carbonyl 
group. 

[0025] The substitutional rate according to an inactive substituent to these acids has the 0.01-1-mol range of 
% especially, and the desirable 0.08-0. 15-mol range of % to the hydroxyl group of alkali fusibility resin. 
[0026] In the phenolic hydroxyl group content alkali fusibility resin of the aforementioned (A) component, 
the copolymer of polyhydroxy styrene resin especially polyhydroxy styrene and p-hydroxystyrene, and 
styrene is desirable. Moreover, since what permuted some hydroxyl groups of polyhydroxy styrene by the 
acetamino benzenesulphonyl radical is excellent in sensibility and definition as resin which protected some 
hydroxyl groups by the inactive substituent to the acid, and was made into alkali insolubility, it is 
advantageous. These resinous principles may be used independently and may be used combining two or 
more sorts. Moreover, it can choose and use for arbitration out of the compound which generates an acid as 
an acid generator of the (B) component by the exposure of the actinic rays commonly used by the chemistry 
magnification mold resist constituent. 

[0027] On the other hand, as a cross-linking compound of the (C) component, although commonly used by 
the negative resist of a chemistry magnification mold as a cross-linking compound conventionally, it can be 
chosen out of inside as arbitration. As such a cross-linking compound, the amino resin which has hydroxyl 
or an alkoxyl group, for example, melamine resin, a urea-resin, guanamine resin, glycoluryl-formaldehyde 
resins, succinyl amide-formaldehyde resins, ethylene urea-formaldehyde resins, etc. can be mentioned. 
Although these are easily obtained from a melamine, a urea, guanamine, glycoluryl, a succinyl amide, an 
ethylene urea, etc. by making these react with formalin by ebullition underwater, making lower alcohol react 
to methylol-izing or this further, and alkoxyl-izing, they can obtain NIKARAKKU Mx-750, NIKARAKKU 
Mx-290, NIKARAKKU Mx-30 (all are made in Sanwa Chemical), etc. as a commercial item. 
[0028] Moreover, the phenolic compound containing hydroxyl or alkoxyl groups, such as benzenoid [ which 
has alkoxyl groups, such as 1, 3, 5-tris (methoxy methoxy) benzene, 1 and 2 4-tris (isopropoxy methoxy) 
benzene, 1, and 4-screw (sec-butoxy methoxy) benzene, ], 2, 6-dihydroxy methyl-p-cresol, 2, and 6- 
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dihydroxy methyl-p-tert-butylphenol, etc. can be used. These cross-linking compounds may be used 
independently and may be used combining two or more sorts. 

[0029] As for the resin of the (A) component, and the cross-linking compound of the (C) component, about 
the blending ratio of coal of each component in a negative-resist layer, it is desirable to blend at the weight 
ratio 100:3 thru/or a rate of 100:70. If there is a possibility that sensibility may become inadequate when 
there are few amounts of a cross-linking compound than this range, and it increases more than this range, in 
a uniform resist layer's being hard to be formed, development nature also falls, and a good resist pattern 
becomes is hard to be obtained. Especially the desirable blending ratio of coal of the (A) component and the 
(C) component is chosen from fields, such as formation of sensibility and a uniform resist layer, and 
development nature, the weight ratio 100:5 thru/or in 100:50. 

[0030] Moreover, as for the acid generator of the (B) component, it is desirable to blend at 0.1 - 30% of the 
weight of a rate to the sum total weight of the aforementioned (A) component and the (C) component. (B) If 
the amount of a component deviates from this range, in an image's being hard to be formed, development 
nature also falls, and a good resist pattern becomes is hard to be obtained. Especially the desirable loadings 
of this (B) component are chosen from fields, such as image formation nature and development nature, in 1 - 
20% of the weight of the range to the sum total weight of the (A) component and the (C) component. 
[003 1] In this invention approach, in order to carry out the laminating of the photoresist layer on a 
predetermined acid-resisting layer, it is desirable to dissolve the aforementioned (A) component, the (B) 
component, and the (C) component in a solvent, to prepare the solution for negative-resist stratification, to 
use idiomatic spreading means, such as a spinner and a doctor knife, to apply this on an acid-resisting layer, 
and to make it form by drying. As a solvent used for preparation of said solution for negative-resist 
stratification For example, an acetone, a methyl ethyl ketone, cyclopentanone, a cyclohexanone, Ketones, 
such as methyl isoamyl ketone, 2-heptanone, 1 and 1 , and a 1 -trimethyl acetone Ethylene glycol and 
ethylene glycol mono-acetate, diethylene-glycol, or diethylene-glycol mono-acetate, Propylene glycol and 
propylene glycol mono-acetate or these monomethyl ether, Polyhydric alcohol, such as the monoethyl ether, 
the monopropyl ether, the monobutyl ether, or the monophenyl ether, and the derivative of those, Ester, such 
as cyclic ether like dioxane, and ethyl lactate, methyl acetate, ethyl acetate, butyl acetate, methyl pyruvate, 
pyruvic-acid ethyl, 3-methoxy methyl propionate, 3-ethoxy ethyl propionate, can be mentioned. These may 
be used independently, and may mix and use two or more sorts. 

[0032] Moreover, this solution for negative-resist stratification can be made to carry out addition content of 
what is used [ surfactant / the additional resin for improving the engine performance of the additive which 
has a miscibility by request further, for example, a resist layer, the plasticizer, the stabilizer, the coloring 
agent ] commonly. 

[0033] In this invention approach, it is required to adjust the class and content of a high extinction nature 
compound so that the refractive index of the organic acid-resisting layer of the photosensitive base material 
obtained by doing in this way may become [ an absorbancy index ] larger than 0.6 within the limits of 1 .0 or 
less within the limits of 2.1 or less [ 1 .7 or more ] again. In this case, when using a high extinction nature 
compound with a low refractive index generally, it is necessary to use what has a low weight average degree 
of polymerization as a nitrogen-containing cross-linking compound. Moreover, when using a high extinction 
nature compound with a high refractive index, especially the weight average degree of polymerization of a 
nitrogen-containing cross-linking compound is not limited. 

[0034] Usually, although the absorbancy index of a photosensitive base material is influenced also with the 
thickness of a substrate, even if the thickness of a substrate changes the refractive index of an organic acid- 
resisting layer within the limits of 2.1 or less [ 1.7 or more ], it shows the almost same inclination. For 
example, when making a detailed pattern form using a lithography technique on the occasion of manufacture 
of a semiconductor device or a liquid crystal display component generally, as a substrate of an acid-resisting 
layer, as shown in drawing 1 , SiO two-layer is formed with a CVD method on the base material which 
supported the metal wiring layer, and the substrate which carried out flattening of the front face by the CMP 
method is used. By the way, it is desirable to make deltaR as small as possible with the SiO two-layer 
thickness vapor-deposited in this case, in order to control the variation in a pattern dimension, since 
fluctuation is so small that this deltaR is small when the difference of the maximum (Rmax) of this 
reflection factor and the minimum value (Rmin) is set to deltaR although the reflection factor of that front 
face is changed. In addition, fluctuation of the reflection factor on the above-mentioned front face of a base 
is produced also by difference of the class of the metal formed, an oxide film, or semi-conductor film. And 
in this invention, when the same base as drawing J is used, for example and the refractive index of an 
organic acid-resisting layer is within the limits of 2.1 or less [ 1.7 or more ], deltaR can be controlled to 4% 
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or less by making an absorbancy index or less into 1.0 more greatly than 0.6. 
[0035] 

[Example] Next, an example explains this invention to a detail further. 

[0036] The relation between the thickness (nm) of a substrate and the reflection factor on the field (%) was 
investigated about the base material which prepared on it an absorbancy index which the refractive index (n) 
of thickness is as fixed as 1.8 at 80nm, and is different (k), 0.4 [ i.e., ], 0.5, 0.6, and five kinds of organic 
acid-resisting layers with 0.7 and 0.8 using Si02 of various thickness as example of reference 1 substrate. It 
is shown in drawing 2 R> 2 by making the result into a graph. If the thickness and the refractive index (n) of 
an organic acid-resisting layer are fixed in the base material which prepared the organic acid-resisting layer 
on the substrate, even if absorbancy indexes (k) differ, the relative relation between substrate thickness and 
the reflection factor on that field will not change, so that clearly from this drawing. 
[0037] Except that [ all ] a refractive index (n) uses the thing of 2.0 instead of the organic acid-resisting 
layer in the example 1 of example of reference 2 reference, like the example 1 of reference, the relation 
between the thickness (nm) of a substrate and the reflection factor on the field (%) is investigated, and it is 
shown in drawing^ by making the result into a graph. The relative relation between the substrate thickness 
about the absorbancy index (k) from which the refractive index of an organic acid-resisting layer differs also 
in the thing of 2.0, and the reflection factor on that field does not change so that clearly from this drawing. 
[0038] Example 1 nitrogen-containing cross-linking compound SB-201 (made in [ Sanwa Chemical ], 
weight average degree of polymerization 1.28) lOg and lOg of high extinction nature compound anthracene 
carboxylic acids and fluorochemical surfactant Fluorad FC-430 (Sumitomo 3 M company make) 0.0 lg were 
dissolved into propylene glycol monomethyl ether, and the solution of 5 % of the weight of solid content 
concentration was prepared. The acid-resisting layer with a thickness of 80nm was made to form by used 
and applying a spinner (3000rpm) on Si02 substrate with thickness which is different in this thing, and 
heating for 90 seconds at 180 degrees C. The refractive index of this organic acid-resisting layer was 1.8, 
and the absorbancy index was 0.7. The thickness of Si02 of this thing (nm) and relation with a reflection 
factor (%) were investigated, and it was shown in drawing 4 A as a graph, next, this base material - 
receiving - chemistry magnification mold positive type photoresist DP- 308 [the TOKYO OHKA KOG YO 
CO., LTD. make] was applied, heat-treatment was performed for 90 seconds at 90 degrees C, and after 
forming the photoresist layer and exposing using contraction projection aligner NIKON NSR-2005EX8A 
(NIKON CORP. make) through a mask pattern, in 1 10 degrees C, heat-treatment was performed for 90 
seconds on the hot plate. Subsequently, the development was carried out with the tetramethylammonium 
hydroxide water solution 2.38% of the weight, and the photoresist pattern of 0. 1 8-micrometer Rhine and a 
tooth space was obtained by washing with pure water. When the obtained photoresist pattern was observed 
by SEM (scanning electron microscope), the pattern dimension was a 0.1 8-micrometer uniform pattern. 
Moreover, the configuration of a pattern side face was also good. 

[0039] The organic acid-resisting layer was made to form on this substrate like an example 1 instead of 
Si02 as example 2 substrate except having used Si3N4. The refractive index of this organic acid-resisting 
layer was 1.8, and the absorbancy index was 0.7. The thickness (nm) of Si3N4 of this thing and relation with 
a reflection factor (%) were investigated, and it was shown in drawing 4 B as a graph. Next, the photoresist 
pattern of 0. 1 8-micrometer Rhine and a tooth space was obtained by the same actuation as an example 1 . 
Like [ the obtained photoresist pattern ] the example 1 , the pattern dimension was uniform and the 
configuration of a pattern side face was also good. 

[0040] Example of comparison 1 nitrogen-containing cross-linking compound Cymel 1 125-80 (Mitsui 
Cyanamid make, weight average degree of polymerization 3.00) lOg, high extinction nature compound 4 
and 4'-dihydroxy phenyl sulfone lOg, and fluorochemical surfactant Fluorad FC-430 (Sumitomo 3 M 
company make) 0.01 g were dissolved into propylene glycol monomethyl ether, and the solution of 4 % of 
the weight of solid content concentration was prepared. The organic acid-resisting layer with a thickness of 
80nm was made to form by used and applying a spinner (3000rpm) on Si02 substrate with thickness which 
is different in this thing, and heating for 90 seconds at 1 80 degrees C. The refractive index of this organic 
acid-resisting layer was 1 .8, and the absorbancy index was 0.4. The thickness of Si02 of this thing (nm) and 
relation with a reflection factor (%) were investigated, and it was shown in drawing 4 C as a graph, thus, the 
obtained base material - receiving — chemistry magnification mold positive type photoresist DP- 308 [the 
TOKYO OHKA KOGYO CO., LTD. make] was applied, heat-treatment was performed for 90 seconds at 
90 degrees C, and the photoresist layer was formed. Next, after exposing through a mask pattern using 
contraction projection aligner NIKON NSR-2005EX8A (NIKON CORP. make) in this photoresist layer, 
heat-treatment was performed for 90 seconds at 1 10 degrees C on the hot plate. Subsequently, the 
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development was carried out with the tetramethylammonium hydroxide water solution 2.38% of the weight, 
and the photoresist pattern of 0.18-micrometer Rhine and a tooth space was obtained by washing with pure 
water. Variation was seen by the pattern dimension when the obtained photoresist pattern was observed by 
SEM (scanning electron microscope). Moreover, distortion was accepted also for the configuration of a 
pattern side face under the effect of a standing wave. 

[0041] The organic acid-resisting layer with a thickness of 80nm was made to form on Si02 substrate like 
the example 1 of a comparison instead of a 4 and 4'-dihydroxy phenyl sulfone as an example of comparison 
2 quantity extinction nature compound except having used the anthracene carboxylic acid of tales doses. The 
refractive index of this thing was 1 .45 and the absorbancy index was 0.7. The thickness (nm) of Si02 
substrate of this thing and relation with a reflection factor (%) were investigated, and it was shown in 
drawing 4 D as a graph, thus, the obtained base material receiving ~ chemistry magnification mold 
positive type photoresist DP- 308 [the TOKYO OHKA KOGYO CO., LTD. make] was applied, heat- 
treatment was performed for 90 seconds at 90 degrees C, and the photoresist layer was formed. Next, after 
exposing through a mask pattern using contraction projection aligner NIKON NSR-2005EX8A (NIKON 
CORP. make) in this photoresist layer, heat-treatment was performed for 90 seconds at 1 10 degrees C on the 
hot plate. Subsequently, the photoresist pattern of 0. 1 8-micrometer Rhine and a tooth space was obtained by 
carrying out a development with a tetramethylammonium hydroxide water solution 2.38% of the weight, 
and washing with pure water. Variation was seen by the pattern dimension when the obtained photoresist 
pattern was observed by SEM (scanning electron microscope). Moreover, distortion was accepted also for 
the configuration of a pattern side face under the effect of a standing wave. 

[0042] Example of comparison 3 nitrogen-containing cross-linking compound SB201(made in [ Sanwa 
Chemical ], weight average degree of polymerization 1 .28) 8g and 2g of high extinction nature compound 
anthracene carboxylic acids and fluorochemical surfactant Fluorad FC-430 (Sumitomo 3 M company make) 
0.0 Ig were dissolved into propylene glycol monomethyl ether, and the solution of 5 % of the weight of solid 
content concentration was prepared. The acid-resisting layer with a thickness of 80nm was made to form by 
used and applying a spinner (3000rpm) on Si02 substrate with thickness which is different in this thing, and 
heating for 90 seconds at 1 80 degrees C. The refractive index of this organic acid-resisting layer was 1 .9, 
and the absorbancy index was 0.5. The thickness of Si02 of this thing (nm) and relation with a reflection 
factor (%) were investigated, and it was shown in drawing 4 E as a graph. Next, using the base material 
which carried out in this way and was obtained, the same actuation as an example 1 was performed, and the 
photoresist pattern of 0.1 8-micrometer Rhine and a tooth space was obtained. When the obtained photoresist 
pattern was observed by SEM (scanning electron microscope), variation was accepted in the pattern 
dimension. Moreover, distortion was accepted under the effect of a standing wave also about the 
configuration of a pattern side face. 

[0043] When the refractive index n of an organic acid-resisting layer is in or more 1.7 2.1 or less range and 
an absorbancy index k is in 1.0 or less range from drawing 4 more greatly than 0.6, difference deltaR of the 
maximum (Rmax) of a reflection factor and the minimum value (Rmin) in a substrate front face is 4% or 
less, and it turns out that there is little fluctuation. 
[0044] 

[Effect of the Invention] According to this invention, even if the thickness of the substrate which constitutes 
the substrate of an organic acid-resisting layer differs through an organic acid-resisting layer in the 
photosensitive base material which prepared the photoresist layer, there is little fluctuation of the reflection 
factor on the field, and what gives the detailed pattern of the property which quality was fixed and was 
finally excellent is obtained. 
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[Proposed Amendment] 

[0042] The example 3 of a comparison 

Nitrogen-containing cross-linking compound SB-201(made in [ Sanwa Chemical ], weight average degree 
of polymerization 1.28) 8g and 2g of high extinction nature compound anthracene carboxylic acids and 
fluorochemical surfactant Fluorad FC-430 (Sumitomo 3 M company make) 0.01 g were dissolved into 
propylene glycol monomethyl ether, and the solution of 5 % of the weight of solid content concentration 
was prepared. The acid-resisting layer with a thickness of 80nm was made to form by used and applying a 
spinner (3000rpm) on Si02 substrate with thickness which is different in this thing, and heating for 90 
seconds at 180 degrees C. The refractive index of this organic acid-resisting layer was 1.9, and the 
absorbancy index was 0.5. The thickness of Si02 of this thing (nm) and relation with a reflection factor (%) 
were investigated, and it was shown in drawing 4 E as a graph. Next, using the base material which carried 
out in this way and was obtained, the same actuation as an example 1 was performed, and the photoresist 
pattern of 0. 1 8-micrometer Rhine and a tooth space was obtained. When the obtained photoresist pattern 
was observed by SEM (scanning electron microscope), variation was accepted in the pattern dimension. 
Moreover, distortion was accepted under the effect of a standing wave also about the configuration of a 
pattern side face. 
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b'X ( 5 - ?pp - 2, 3 - S-'b Hodfi^ 
7x-;P) X/P*dfxh\ b'X (2, 4 -j^bKndfx 
7i-;K X^**r>-h\ b'x (2, 4 - ifliKn^ 

- 6 - y^-zPyxX ;k) X^^rv-H. b'X ( 5 - yo 
o - 2 . 4-^bKa4fi/7x^) X;W*^^h\ b' 
X ( 2 . 5 - s^'b Kndfv-yx— )V) X/l-*^yK, b' 
X ( 3 , 4 - >>b Hn*i/7x^) X/l^fvb\ b' 
X ( 3 . 5 - >-'b Ho^rv-7x~;W> X;P*^^H. b' 
X(2, 3. 4 - hUb h'a4r^7i^) X;P*#^ 
H * b'X (2, 3, 4-hllb Hodf^ - 6 - y^ypy 
x-^) X/M**^k % b'X ( 5 - - 2, 3 , 4 

- MitKD^y7x-;K x;M**^k, b'X (2. 
4, 6 - hUbh'adf^^x^) X/P*df^f>\ b'X 
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(5 yao- 2. 4, 6 - h'JbKadrv-^x^) 
x;^df 5" Y%:I£0> S J7 x-^X/P^df ^ KJM&flK 
1 - b h'adf^TVh^-b^. 9 - b Kn^xTyh? 
-fey. 1, 2 -yhHD^fy7yh5t>' > 1, 5 - ^' 
b KaJf^7*yh5-fcy. 9, 1 0 - xb Hodf^ry 
h7fe>. 1, 2, 3 - MlbKo^Tyb^-feV. 

1, 2, 3, 4 -T'h^bHodfv-ryh^fey, 1, 

2, 3, 4. 5, 6 -^•9-bHa^^ryh^-fey. 
1. 2. 3. 4, 5, 6, 7, 8 -:*yyb Kadfi'T 
Vh7*>, 1 - bh'a^fv-yf-^ryh^fey, 9- 

T>h5-fei^ 9 - b Hndf^df^ur^h^-fey. 
9 - bHadrx^r^^Tyh^fey, 9. 10-yt 
h'n4f^y^/|/7*>-h7fe>\ 9 -7yh5-ky*;^ 
vK&fc'OT > h ^fe ym-ft-^lSr^f S £ WX'% 
&. <Hxt><7>*x$®zM$. bv^ai*. *Jy x.—)Vxa>t£ 

mwmit&toit<mx'm^x%>*^L. £*:2»ull 
^m^hitxm\< ix i> 

[0009] tTJi. JPSfc 

ST'^^jStdSWIig^iofeco. Witftb'D 
M;ST-B&£*i.*:7*S y*£*i«5r< t 2fflTfrf 

n - 7xm;—)V^ AVyvinj—frcnZ.otcmk 
TlV^l-lV*W$& *tX T)Vzi df isMtt h ZklzX*) 
^KSit-T « d t tfiX'^ & . 

[ooio] zti$>cr>&mmik-&m<?>t¥xiz. mz-m. 




R 4 

U-/I^Xtt-NR»R»S**t, R», R 2 . R 3 . 
R 4 . R 5 atXR 6 {i^*<V^|l|b*^^^<><OT. 

$r*-r* { . -S4~6<lt7)Ri. RK 



R3 . RK R»iltf R«tf>if £«J"Sr< b i 2<l{i^^-n- 

5 5 yf^Wi* 5 S >t§ HIS 

±6ffl*ffi^St<W#*L<. vliOi o%*7 5 V 

W-2 2. MW-2 4X&fc'cOMW>y— X. MS-1 
1, MS-2 l&fc'iDMSv-y— X, MX-035. M 
X-7 5O3ri:09MX^y-X£.tXSM-6 5 1 . SM 
-65 2#i;*c7)SM^y-X. § ^>tC{iH#^ T^S 

I XT^-$>i5iSW:i: tTJi. =fP^"5 

^tt*><oHlIK§iX-CV^SB-2 0 1 . SB-2 0 3 
SrifOSBj^y-X. BX-55H, B X - 3 7 =5: fc* <7> 
BXxU-XSOfBL-60. 3$>fcH4H#lM 7*^5 
yFttrt^lflflESftTU&^^rt^y-X. V>f n- 

2«JiLL<Hfi^;btfTffi^TkJ:^ 
[0011] ^BJ^K*jft-S»*ilR»ril&jUl^<±. 
WSfcJSt'NV >^-gfili£-£*$-£6 £ b hX'Z h . 

/k r-fe^-;^s^#:, a - mm^-tvm-^w. ^y 

ificr? y i^-hm{4$-^< fc t, niw-r 
sr^y/p^Bi^^Lv^. zcoT7v;ujfkmmtL 
x\t. muzrv i/iS)\,T7 y u— k y ^-/wr? y u 

— K x.+/VT9W—h^ 7U&l>T?VU—b*b' 

? y h%t- Lxn$>ti&&itftwi8-t 

K JKU [4 - (4 - b Ko^i^x-^) X/P* 

—)V~7x.—)VT9W-y} , ^yv-^r^yi^-h 
t y. f-;ur ^ y w - b t <^s-s*&tmjfc-r s y * ? 

**f-)\sX99V\s-Yk<T>m.mXc1 : 83rUL8 : 2. 
«f(C3 : 7$r^L7 : 3 *>J [4 - (4 

>?-$*isy7mzmiLte<^b^oAx^imx'h 
[0012] ^mx-m^mmjtmmsmmizit. 
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asanas mtimm. is^m. vw^i, o -tn 

n#5^6*aa, 3,5- 5>-M33UMHSL 2.6- 
S^'b Ko^SdfcAfWL o - b Hodf ^ft#gsi: P - 
* zsl^yb bLXTfif&ZtiX^Z SAX (ffi 

wx-zh. 

[0013] mm±mn. mttt±RL*zim%&fc 

4 yy-mm^mmmizimmmizmMLxitmz 
mmt. mtiLkizwjfj. ^mt&zkiz^xmm^ 

hZbtfX'tZ. Z<D^<r>m\t LXte. fiaR(f Tb h 
y, yf-;locf-;kJrh>\ i^o^y^y^ >-^n^ 

1,1, 1 - bVX*h}VT±\>V+j:Zcr)lrb>Wifr. x 
K : J^vy^^)zi~)VX\ l t : Jx.^yy*)a—)V^ 

mT)v^->\jmvz<?wmte*?. is**y-y<D£o* 

S«x-x;MS^, ?LBgx?-/K i^y^» ifKxf- 

S^KX^. b7l/b">SS;><?-/K e^b'y^xf- 
/P. 3 - ^ N4rv-Xab3}-yi?^f-;K 3 - xh^f S^r 

[ o o 1 4 ] *jt % £<os*n»ihJi^)igffl^?K{c{i, m 

mffiPlbLXit. Mxtft-7nysc-l0 3< SR 

-loo (Mrn^tts) . ef-3 5i (Miwmtt 

m . 7D7-HFC-43 1, 7U5-HFC-13 
5. 7U7-HFC-98, 7n5-KFC-430, 
7D7-KFC-17 6 (tt5fc3Mttig) ^Tf^-yS 

^BvSttS'j^^f s £ t *<-c# s . £ nmawmua. 

b iXimfftffijkmBfmmWicoW&ftlzttLX. 5 o 
0 0 p p m$ffi. *fit<«2000pp m*)Hc7)ffiH 

[0015] *m\*mx'm^&mtm±m&fm®m 
i,zm?&^\mmtiicMb^mmmwk&Mb<r)®m 

ICioT^* 1 , ilK. Sifi^-fb-^l ooa» 

gss K> . ^mmms^t^m 10-30 osags. mz 

2 0~2 0 0«*gp<7 ) ^H > C®tftl&. £^KWI»j1J1 

wmfbtiztfi. mzim^KftLw mtm 



RT-X (II) 

[0016] ±ie-JK^ (in e&irvc: R^oiiHfc 

*HISfcLT(i. ^&l~2 0tf>*><0##aL<. £ 

offlbkmmt. ffitocoi><vx'i>. wftjcokco-eij: 

[0017] R^co^-fbKSati. 
0ij^(f7x^;i^. -ty^tvm. ryhVJim%t!X'i> 

- ft <^ <m^mmit^mmcr>^mm eat , mm&i 

-20 <D7VU*^£Sr 1 MX«1SBCM^ LTWCfcJ: 

v >. ±ie^ia i~2o <r)m.fcfcmm*maco t o-c- 

a SrWflaxA-tfyBti; LTte. I'i'X h'*?-yT&cr> 

x?yx)V*>m, Y^r^n^-y-Myx^yw. 

xi*ztit><r)m&m { imx'*>&. 
[ooi8] ±Mi<omm>imMte&®x'm^x i> j: 
v>u 2mxtim^i>itxm^xi>x\>K zv>m-& 

0011^1, &#o. i-ioim »^t< 

tt 1 ~8M»gB<0gEH-e;!S(f *i£ . 

[0019] xftvmmizti^xte, mtass u n y*> 

&V>T'i 5 0~3 0 0*C<0®Hc?)iag-C-SD^-r 
[0 0 2 0] <J:C £<9ckofcLT©j££ftfcRafR&it 
*M^xh£fflv^i§£fcL (A) 7xy-/Mx7fcB! 

Wmco*PfrL>Mi$i\WZ:< b i> 1 ttfc , ( B ) g?&£ 

. ( c ) mmtfutitfbt z&m- h k*>£fflus<o 
[0021] i?«a (a) ^c7)7x/-;Hfokgr*-t-^ 
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•C^S. Igytf^y^ltlflgi: 0>l;ilf7x./- 
/K m - ? W— /K p - 7 VY— )K o - 7 W— 
A\ 2, 3 -^^uy-zK 2. 5 -*>-U<y-7K 
3. 5 -dfi'py— /K 3, A-*i/\sJ—)V. 2. 
3,5- b!i^f^7iy-yK 2, 3, 5 - MJXf- 

J&4h?*2 0 0 0-3 0 0 0 0<0<,<Dj&W£ L< . <T<0 

sftTOft7**2 o o o*)Wt-j±3sik¥*^t^--s t 

bUz. UiSxh^f-y&VitfmKZ&L. 3 
0 0 0 0 S tM®m> { '£teth . 
[0022] ijf U 1 1« ^^W^jRttJIHi. 

*\sytm<?>xi-isy%k!¥-mteb<mm&#. bHn4f 
wt<7)*m&#&fx'$>z>. z\zx\ i«xfi/y» 

tTti. mmiX^-Vy. p - y^-X^-l^ 
« - ^f-^xf-py, o - ^f;i/Xfpy, p-^K 
isxj-uy. p - ^naxf-i^^2M/c:^fe<7)S-^(5!j^r 

IV. T?V/im2 - b h*D^-v-xf-;P s T? VJl>Wl2 - 
b Hadf yrnt/V, T^U/l-KrSH. T^'Jo^h 

^ii^=3r i: i&^ff S i fc h . i«»K U b H o4f 

^xf-u>^fl§ti, aa^p^^fi i o o o~3 o o 

OOWWlfi t< . S»T^^FS7&« 1 0 0 05fc8i 

< =5:-2> 3 0 0 0 0 ^S^. S h»(itt^-fbi- 
[0023]^ 7mm<?>--m$:WllzttLX*iSi£& 

w$mx'%mLXT)v*i v^mtk Ltimmt ltj±. 

[00 24] znmizttLx^n&wmmtte. miz 
£*)^tL%^mmm?>zkX'$>*). zco* o« 

a. mmxii^.mm<^i-y^uyxf^-)um. wmx 
i^fsmco^y^y/j^-jvm. m&xii3mm<oi- 

mo^y-vyxfrX-jmcomb LXii, *<.y-*£yx)V 

>-x;^^;ps v if/Ky-fe'yxM^H^ 7*ob 
Aty-gyxiirt— tum > ^Y^^y^yxiv^—iv 
xhdr>"<.>'-tfyx^x;ua. Tu^^y-M 
yx)V*=.)V&. r-fe h T 5 y<>"tf >x;w^-;l^^r 



mtLXii. i-y fv-vxiv-fc-ivm. 7aui-y?\s 

yX)V*-tl>m. X+)V+79\s>XtV-fc—lV3k. Xf- 

w^it&wm<r> j t7'!?\'>*)\<x-}vm<7>mb lx 

[0025] Ztlt>comz#l LX^'%&%WimizJ; h 

asm*. TfrAv^mmtmoTmmzttL. o. o 
i-^i*:>u%<7)mm. mzo. os~o. 1 5t^%« 

[0026] tiffis ( a ) isw?! y-/Mfoki**&qfr 

^fflflM. WciKU t Kndf v-xf-UV&tfp - t Ko* 
U^fffth Lfcfifflgi: LT(i. jKU b Kn^Xf- 

Lat hcoimsmrmmmzmL&^x^mx 
ht. zti^wtm&Mi&mx'm^xhx^L. *fc 
2«eub*a»**)*r flavor «> J: <b)j* 
#tf»»*aifc LTtt. fljwmi/^ hmmmiz®. 
mztix^&mmnmattzx Qmtftasi-tit'&vto 

m^GMlzMAsX-m^Z Z i: S . 
[00 2 7]-*. (C) J&ftW^ttft^fc LT 

LTUffiStrO^S i><r)co*frt>&mizM*£Z hWX% 

&. znxdzmm&it&mkLxiz. hKndf^« 

- s|vPA7VWfc HflHB. X?5>-x/iyr 5 H - **»AT 

/i^rt mm. ^u>mm - ^r/n't K^flg^r 

U f i: *T * ^-o-;Ht;fc 6 v >fi ztilz § tcffi 

50. — ^77;Mx-29 0, -*77^Mx-30 

[0028]**:. 1. 3, 5 - (^h^r^h 
dfx) 'O'-fe'y. 1. 2, 4 - hVX (J V7n^y 
^< h^f x) ^>Hf>\ 1 , 4 - fc'X ( s e c - is 

■VXl&Vn. 2, 6 - i^'b Kn*3otf-/t' 
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-;K 2 , 6-y'h Hodf x^f"^ p-tert / 
f-^7xy-7^iftf0b Hndrv-;PSX«T^3dfi/;W 

[0029] *#misi?x hmtz}3vz>&!&ftcom-&m 

i^z->\ ^x\t. ( A ) ffitcomm k ( C ) j£#6D£Mftt 
-rt-^rti. MJtl 0 0 : 3&^bl 0 0 : 7 0^»J^- 

£ ?>&H J: 0 £ < & h b U v-'x h m&Btf&tilz 

nt>iiiz<<%&. mm. xo-KuisxbmoffiisjkTf 
zvmfrb . ( a > j&a- t ( c ) ^«o:it(c» 

& tV«-&fiJ-^(i. S*Jt 100:5^^100:5 

o<7)®H-csifns. 

[0030] ttz. < b > f&ftcomm&u. mi 

(A)jg^i: (C) fig^tc^tffiSKWLT. 0. 1 

~3 o mm.%crmfex'm&i'& u*. ( b ) « 

mftcrMizK* Lv^^*«i. ( A ) f&ftb ( C ) 
i: ^w-a»tc*f tT .1-20 M»%O^H-CS(m 

[0031] aW8WarjgJc*J^T s m^SltRSih«± 

izKhisfxhrnzmm-t ziza. mttmu (a> « 
ft. ( B ) fig^&t/ ( c > &#zwmiz®MLx . 

mm^xm^L. &m-& z t xBf&Zitz nwvtz 
u\ mi^^m^^xhmm^mmm^mmizm^ 

T^iVtrYV. 2 -<^7°?Sy. 1, 1. 1 - MMf- 
hh\mzti^cr>^y X t-^. tyxf;H- 

mm*. is**yy<r>io%mttx-7->m*>. mm 
x<?-/k m&x+ii'. mm^iv. mmy^. b/pb 

>mx?-/K b;kb>Kx^. 3 -^hdfx7°ntr>!- 
^ . 3 - x h yra yiif/^ fc'ox 

v^tfciv^i,. 2ua±.&m&Lxm^xh£\>\ 

[0032] ,T^^MUxXh®^lSffli§iK{c 

§^tc0fa{c«fco^m^s«i!i). minimis 



[00331 ^TOfcKfcVvCfcL ZCOX 5£LT# 

±2 . 1 ixr<omm\*nz. a tzm&&wo . 6 j: o t 

< 1 . 0 JaTtf5«Hrt(c** J: a KBMtitettfl^fli 
<og$&tf £isiE-f s i t tfimv*> h . ; <o*i 

[0034] mm. m%&&ttcomMm^ ms&m 

mtffiitmnTmt lxh. m i t^-r <k 3 {c^jseis 

JI£ffl#Lfc£#flc±{;:c VD&fcJ: o s i o 2 m*m 

Tv^„ CKORt S i O 2 Jf(0J¥ 

(OWckm. (R aa , ) fc«/NB (R« in ) c75H£ARfc L3t 
£<9AR*^$V>J5fc'»!^h$^tfr£\ 

fifeih«c0JS*f^3&U . 7 Jilt 2. lJilTcOffiHrtfc&S 
©tMcSO. 6 J: 9 < 1 . OUTRC-TS 
dt(ci:>}AR^4 %«Tfc:«I»r 6 -I £ S . 
[0035] 

[00 36] 

a^i: UOI^JPSOS i 0 2 £fflV\ -e^±(CjpS 
*<8 0 nmT-SJf^ < n ) *U . 8 b-%X\ *^ 

( k ) . 0. 4. 0. 5. 0. 6. 

0. 7&tf0. 8£t^5««<9W^Sf|»iiJl£I&{t 
t:mttt,z~o^X . mRnmZ (nm) t *<7>ffi±cr)&M 

&{%) tcrffl&Zm**z. zcrtmgk&y^ybLxm 

2iZ7frt. Zcr>mfrt>Wt>fr%ZoiZ. gfiLtfcWlJSR 

mffi±mzm.vt:mtiz}3^x . wfla^stEuiJi^ws 

ZW^®^ ( n ) tf-jre&fltf . lR3fe&£jc ( k ) #H 

«6l43&b£3:H. 
[0O37]#tM2 
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(n) #2. 0<0t<OSrfflV^J^M4s -^T^flll 
i:l^«tcLT. (nm) t^<50M±<7)RSt* 

(%) fc<Ol«5:i^, ZCDt&mZfjykLXmSiz 

ffafe&<2. 0»tO^t5^Tt>. MS: (k) 

iz^x commmz t *crm±.cr>%Mmt(r>ttMVi%m 
[0038] ms0yi 

S B - 2 0 1 ( Hft^r 5 */Hfc«. 

s*¥fe«^jgi . 2 8) logt, ^mtmt^mr 

y V 5 -b > fDVXVWi 1 0 g . 77 ^^ffivStt^J^ 
U7-KFC-430 (tt*3MtUS) 0. OlgS:, 

®^«K5«»%<7)^?gSrPSiUv:. CKOt^^P^r 
o7tJ¥§Srt-^S iOjSSlt^ xe^f- (3 00 
Orpm) ^fflV^TM^L. 1 8 0*CT9 0^*0^ 
4^i:tcJ:O.J¥§80n mcDR3MJI£ ^fig$-ti: 
fc. Cl<0*flSS»fR&jl:Ji<7)®^{il. 8. iftftfllgyi 
0. 7X'$>->tz. ^<50t<Oc7)S i 0 2 cr)«i3 (nm) t 
Klt*(%) fc^SI^^W^.. ^57i:LT04A(3^ 

i^^hDP-3 08 iM&foitug m) m *mti 
zb&ll. ^*?>*?->*itLxm>Mm&mm.- 

3yNSR-2005EX8A <—ay#M) SrfflV^T 
mftLfztk. *7hri/-Mtl 1 0*C£*5VVC9 0 

^kT-afc^-rSifcTO. 1 SjJLmy^yryYX 
^-ACO* hUiSXh fttz. ftbtltthU 

^L/cfc^-?), -ewt^—y^JiO. 1 8//m£0%— 
[0039] S^W12 

a. ^ssM 1 1 mmiz lx . z<7>mLUziim%Mm± 
(nm) tsw* (%) t<Dm®zm^. ??7t 

LTH4Bt^L^. IUfe0!lli:|SI«O^T 
o. 1 8 ju m yr> h U y'X h 

->*Wz. ^ixtzTbY^isxhw-yhmzmi 
tmmz. ^-y^m^-x-h*) . ^*^->-ffli®^ 

[004 0] JtKMl 

^^^♦Stt-fb^*^^ ^;H 125-80 ( H#D->f 
T^-S yHttSa. fi*¥l«^JK3. 00) lOgi:, 
K(S3fctt^-^4, 4' - S/bKo=Sf^7x^/WX/U* 



>1 0 gt7 yS^ffi«14^j707-HFC-4 3 0 
(tt*3Mttt8) 0. 01 ski. TttVyWn- 

0 2 *&±fc. X\ZV~r- (3000rpm) £JflWC 
fiTBU 18 0TJT9 0#niffl!W-4£i:fcJ:»K JSS 
8 0 n m<0*1iKlt|Jfeih«Sr^jS$^. ^^fitHRIt 
fi&iL«<DS#Wi 1 - 8. ©ft«iO. 4 
Z.<7)i><7)cr>S i O 2 c0Jir§ (nm) fcKIt^ (%) fc<0 

DP- 3 08 [3fC#JEHtUSi (ft) H] <H&ffiU 9 0 

'cx-9 owmnmxmzm^. •fcbwxvmzwwLL 

U 8SWim-3yN SR-2005EX8A 

"CI 1 0TTC9 0#HartM§»MT->fc. <*WC2. 3 
8II%f b 5* f*7V*-Wk H D^rv- K*i8$K 
fcJ:Oa««lL. l&iccaiW-iitfcrJrOO. 18 

[0 04 1] lfci|ceM2 

®©3K14-fb-o^t LT 4 . 4' -yhKo^i-^ 

v fcHWt ifcSKfll l mwc LX S i o,«K± 
tC. J»S8 0nm<0*«|R«IBjtJB*»*S*fe. 
t>0)«>IB*r¥l* 1 . 4 5. OttflakfctO. 7Th~?fz. 
CKOtCOCOS i 0 2 *fi?CDff§ ( nm) tRS*^ (%) 
i:?>rafl%£ff<. N yvykLxmADlZTfiLiz. Z<7)X 

o iz Lxmt:mttz*tL. it^mrngbtum* h u a* 

bDP-308 [mSCJfcftlii (ft) K] SrM^L. 9 
0'C"C9 0^jD^!M*ffV\ *M/y'XM£M 

U iWS3Clli-3yNSR-2 0 0 5EX8A 

X'l 1 0TTC9 O^MfcBUiS-fi^*:. KV^2 . 3 

izzvmmiimL. wi<.xim-t-&ztizj;>)^ o. 1 

8 u m 5 -f VT V KX^—XCD* M/y'Xh V £ 
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[004 2] itm*l3 

-kmmmm&<k-&ms b 2 0 1 ( sm^s^ntiSL a 
fi¥%*-^JK 1 . 2 8 ) 8 g t . aMk^ftryh 

KFC-430 (ttS3Mai!) 0. 01g£. 7Dt 

mg.5-mM%<7)wm*wmLtz. zcr>i>co$:m%~?tiW 

?^t^S i0 2 mm±iZ, XV>i— (3 000 r P 
m) fcfflWC^U 1 8 0'CX-9 0fm}Nf&t&z:b 
IPS 8 OnmO^RWiJf Cl<7) 

^mmm±m<r>mmmit 1 . 9. ©3ft5st«io. 5t 

£>oJt„ .I<Ot><W)S i 0 2 <7)<?S (nm) fcRgf^ 
(%) fcc73Wfi&£|^ /77i L"CH4E(C^L-^. 

WSf^Sr^tT. 0. 1 8>itm7'f yr^K^-XiO 

[0 04 3] 04«fc9. 1M%M&}jkmcomifrmnW 
1. 7UUi2. UilTiOlSHtcfeO. *^©3^iak*i 
0. 6J:*)fc**<l. OiaT«0*»:* 4 
^fl|ffi£:fctt&RIMs<D«*ffi (R mai ) fcft/Mft 
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